Low-night temperature (LNT) induced changes of photosynthesis in grapevine (Vitis vinifera L.) plants.
Changes of leaf pigments, ribulose-1,5-bisphosphate carboxylase (RuBPC) and photosynthetic efficiency were examined in grapevine (Vitis vinifera L.) plants grown under ambient irradiation (maximum daily PAR = 1500 micromol m(-2) s(-1)) for 7 days to low night temperature (LNT) of 5 degrees C (daily from 18:00 to 06:00). The contents of chlorophyll (Chl) and carotenoids (Car) per fresh mass were lower in LNT leaves than in control leaves. The contents of alpha + beta carotene and lutein-5,6-epoxide remained unaffected, but the de-epoxidation state involving the components of xanthophyll cycle increased. RuBPC activity and soluble proteins were also significantly reduced in LNT leaves. In isolated thylakoids, a marked inhibition of whole chain (PS I + PS II) and PS II activity were observed in LNT leaves. Smaller inhibition of PS I activity was observed in LNT leaves. The artificial exogenous electron donors, MnCl2, DPC and NH2OH did not restored the loss of PS II activity in LNT leaves. The same results were obtained when F(v)/F(m) was evaluated by Chl fluorescence measurements. The marked loss of PS II activity in LNT leaves was due to the marked loss of D1 protein which was determined by immunological studies.